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Method of controlling load in mobile communication system 

The present invention relates to a method of controlling load in a 
mobile communication system in a system in which the mobile stations com- 
5 prise means for utilizing discontinuous transmission. The invention further re- 
lates to a mobile communication system comprising a mobile exchange, base 
stations in a data transmission connection to the mobile exchange, and mobile 
stations in a radio connection to the base stations, said mobile stations com- 
prising means for utilizing discontinuous transmission. The invention further 

10 relates to a mobile station comprising transmission means and reception 
means for receiving and transmitting telecommunication signals via a radio 
path, a user interface for receiving voice signals, and control means for utiliz- 
ing discontinuous transmission, the control means comprising signal process- 
ing means for processing the voice signals received through the interface by 

15 utilizing parameters stored in the mobile station for detecting speech from the 
voice signals received through the interface. 

The present invention relates to controlling the load in a mobile 
communication system in which the mobile stations can utilize DTX 
(Discontinuous Transmission). The GSM system (Global System for Mobile 

20 Communications) is an example of this sort of system. 

Discontinuous transmission aims to prolong the life of a battery in a 
mobile station by shortening the time a radio transmitter is in use. Further- 
more, by reducing radio traffic, discontinuous transmission reduces disturbing 
interference on a radio path. In order to achieve these objects, in discontinu- 

25 ous transmission a mobile station transmits radio signals only when the user is 
speaking on it. In other words, the transmission to the radio path is interrupted 
during the breaks in speech. On the receiving side, pseudo noise, in other 
words comfort noise, is generated during the breaks in speech when no 
speech frames are received from a radio path. The parameters describing 

30 background noise are computed on the transmitting side and transmitted to 
the receiving side in the last frame, shortly before the transmission is inter- 
rupted. In addition to this, they are transmitted at regular intervals in the sig- 
naling channel. 

In the GSM system, a mobile station encodes speech in 20 ms se- 
35 quences in such a manner that a codec forms a set of parameters from each 
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20 ms voice sample. The size and structure of this parameter set is dependent 
on the codec used; there are several different codecs available. To transmit 
speech in the GSM system is thus to transmit encoded blocks. 

To ensure the utilization of discontinuous transmission, a mobile 
5 station needs VAD (Voice Activity Detection) by means of which it can be ex- 
amined whether a particular voice signal comprises speech or merely back- 
ground noise. A GSM mobile station utilizing discontinuous transmission en- 
codes speech at a rate of 13 kbit/s while the user is speaking, and at other 
times (in other words when the user is not speaking) at a rate of around 500 
10 bit/s. The rate is sufficient for transmitting background noise to the other party 
of the call in order to make him/her notice that the call has not been discon- 
nected. 

There are various algorithms by means of which an encoded block 
comprising silence or background noise and a block comprising speech can 

15 be discriminated from each other. Usually the algorithm used is dependent on 
the encoding method used. The aim is to select the DTX parameters in such a 
manner that speech and background noise could be reliably discriminated 
from each other. By regulating these parameters DTX can be made to function 
in such a manner that even extremely quiet speech can start a transmission 

20 or, on the contrary, a DTX parameterization by which a transmission is not 
easily started can be provided. 

The capacity of a mobile network is usually dimensioned in such a 
manner that the network is able to transmit the load peaks occurring normally. 
In other words, not every individual mobile station within the system has data 

25 transmission capacity continually reserved for it, but in conjunction with de- 
signing the network the aim has been to estimate the maximum capacity need, 
according to which the network has been dimensioned. In practice this means 
that mobile stations use existing data transmission capacity alternately, and if 
the number of simultaneously active (a call is in progress) mobile stations ex- 

30 ceeds the number for which the capacity has been dimensioned, the mobile 
communication system fails to serve all mobile stations. Since it is extremely 
difficult to estimate the right capacity need in advance, in practice situations 
occur in which the capacity of a mobile communication system runs out. 

A way to ensure that the capacity of a mobile communication sys- 

35 tem is sufficient is, of course, to increase the capacity of the network, in other 
words to dimension the network for a greater maximum capacity than before. 
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This, however, means increasing costs since in practice the result would be an 
over-dimensioning in which the network would have to be dimensioned for 
- such a heavy traffic load which in practice would never exist on it. 

An object of the present invention is to provide a solution for con- 
5 trolling load in a mobile communication system in such a manner that an ex- 
isting traffic capacity can be utilized more efficiently than before to make it 
possible to serve a larger number of mobile stations than before, without a 
need to increase the capacity of a network, which would increase equipment 
costs. This object is achieved with the method of the invention, which is char- 

10 acterized in that at least one mobile station is equipped with regulation means 
for regulating its parameters related to discontinuous transmission, and a con- 
trol signal is transmitted via a radio path to at least one said mobile station for 
regulating its parameters related to discontinuous transmission in such a man- 
ner that the mobile station transmits telecommunication signals to the other 

15 parts of the system more seldom or more often than before. 

The invention is based on the idea that when a control signal can 
be transmitted from a mobile network via a radio path to the mobile stations of 
the system, said control signal enabling the mobile stations to regulate their 
parameters related to discontinuous transmission in such a manner that the 

20 mobile stations less often transmit radio signals to the other parts of the sys- 
tem, capacity can be released in the network in such a manner that the num- 
ber of the mobile stations which can be simultaneously served by the network 
increases. In other words, when it is noted that the load of the mobile network 
is approaching the maximum capacity of the network, the capacity in use can 

25 be released by ordering the mobile stations to transmit more seldom than be- 
fore, whereby a larger number of mobile stations can be served at particular 
capacity than before. In accordance with the invention, in some situations the 
mobile stations can be similarly controlled to regulate their parameters related 
to discontinuous transmission in such a manner that the mobile stations 

30 transmit radio signals to the other parts of the system more often than before. 

The most essential advantages of the method of the invention are 
that it enables the existing capacity of a mobile network to be utilized more 
efficiently than before, that a larger number of mobile stations can be sensed at 
the existing capacity than before, whereby equipment costs associated with 

35 increasing the capacity are avoided, and that the method of the invention can 
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be applied to already existing mobile networks by extremely small changes, 
which can mainly be implemented by software modifications. 

The invention further relates to a mobile communication system in 
which the method of the invention can be applied. The system of the invention 
5 is characterized in that the system comprises monitoring means for monitoring 
the traffic load in different parts of the system, control means responsive to the 
monitoring means for transmitting a predetermined control signal to certain 
mobile stations or mobile stations located in a certain area via a radio path 
when the monitoring means indicate that the traffic load in some part of the 

10 system exceeds the predetermined limit, and mobile stations comprising 
regulation means for regulating their parameters related to discontinuous 
transmission in response to the reception of the control signal in such a man- 
ner that said mobile stations more seldom or more often transmit datacommu- 
nication signals to the other parts of the system. 

15 An essential advantage is achieved particularly in a mobile commu- 

nication system in which the data transmission connection between a base 
station and a mobile exchange is packet switched, when monitoring means 
are arranged to monitor at least the amount of the free traffic capacity of the 
telecommunication connection between the base station and the mobile ex- 

20 change and to transmit a control signal to mobile stations communicating with 
the base station when the free capacity drops beneath the limit value. In such 
a case, a reduction in the number of speech frames transmitted by the mobile 
stations via a radio path directly reduces the number of packets transmitted on 
the data transmission connection, in other words the amount of free capacity 

25 increases. 

When the control means control the free traffic capacity of the radio 
channels of a certain base station or alternatively the quality of a call trans- 
mitted via one or several predetermined base stations, the control means de- 
tect when the load in a particular base station is becoming too heavy. In the 
30 CDMA (Code Division Multiple Access) system, for example, this can be seen 
in transmission power exceeding a certain limit. In such a case, an attempt 
can be made to release traffic capacity in the area of the CDMA system in 
question by commanding the mobile stations to transmit speech frames less 
often. 

35 In a mobile communication system similar to the CDMA a radio in- 

terface does not precisely restrict the number of calls taking place in the area 
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of one base station, but the calls have a practical limit, and to exceed this limit 
leads to degraded voice quality of the calls. In this sort of "soft capacity" sys- 
" tern, an attempt can be made to increase the capacity (by reducing interfer- 
ence) by the solution of the invention, which reduces interference in a base 
5 station environment. 

The invention further relates to a mobile station which can be util- 
ized in the system of the invention. The mobile station of the system is char- 
acterized in that the mobile station comprises detection means for detecting a 
predetermined control signal received by reception means via a radio path, 

10 and regulation means, responsive to the detection means, for changing said 
parameters utilized in speech detection by signal processing means in such a 
manner that the signal processing means interpret the voice signals received 
through a user interface as background noise more seldom than before or 
more often than before. 

15 The preferred embodiments of the method and the mobile commu- 

nication system of the invention are disclosed in the attached dependent 
claims 2 to 3 and 5 to 9. 

The invention will be described in closer detail in the following by 
way of example with reference to the attached figures, in which 

20 Figures 1A and 1B illustrate the load in a mobile communication 

system, 

Figure 2 shows a flow diagram of a first preferred embodiment of 
the method of the invention, 

Figure 3 shows a block diagram of a first preferred embodiment of 
25 the mobile communication system of the invention, 

Figure 4 shows a block diagram of a preferred embodiment of the 
mobile station of the invention, and 

Figure 5 illustrates the VAD function of the mobile station of Figure 

4. 

30 Figures 1A and 1B illustrate the load in a mobile communication 

system. Figures 1A and 1B can be assumed to describe the load in a data 
transmission connection between a single base station and a mobile ex- 
change, for example, whereby the vertical axes describe load and the hori- 
zontal axes time t. In Figures 1A and 18, the allowed maximum load MAX is 

35 indicated by the horizontal line, whereby the total data transmission capacity 
available is in use. 
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Figure 1 A illustrates the load in a mobile network when the network 
is used by four nnobile stations a to d. For the mobile stations, a horizontal line 
- is drawn when a mobile station transmits speech blocks. The figure shows that 
at time instant tO all four mobile stations transmit speech blocks simultane- 
5 ously, whereby the load in the network exceeds its maximum limit, in other 
words the network fails to serve all mobile stations without interference. 

Similarly, Figure 1B illustrates the load of the same mobile station 
as in the case of Figure 1A, but the method of the invention is applied to it, in 
other words, when the limit of the maximum load MAX of the network is ap- 
10 proaching, the network transmits a predetermined control signal to the mobile 
stations to regulate the parameters related to their discontinuous transmission 
in such a manner that the mobile stations transmit speech frames less often 
than before. The load peak can thus be balanced, and no overload similar to 
that in Figure 1 A occurs. For each mobile station, the change in the number of 
15 speech frames to be transmitted can be very small indeed, but the regulation 
is all-important to the entire network (or a part of the network). 

Figure 2 shows a flow diagram of a first preferred embodiment of 
the method of the invention. 

In block A of Figure 2 the load in different parts of the network is 
20 monitored. Between a base station and a mobile exchange in a packet 
switched transmission network, the number and/or size of the packets to be 
transmitted can be monitored, for instance. In the radio interface of a mobile 
network, the quality of connections in progress, for example, such as the bit 
error ratio, signal/noise ratio, or transmission powers (particularly in the CDMA 
25 systems) or corresponding parameters, which help to form a picture of the in- 
terference level in a base station environment, can be monitored. 

In block B it is checked whether the load in some part of the mobile 
network is heavier than the reference value Kmax determined for it. 

In block C a control signal making the mobile stations regulate their 
30 parameters related to discontinuous transmission in such a manner that said 
mobile stations transmit speech frames less often than before, is transmitted 
to those mobile stations which utilize the part of the network where the load 
exceeds the reference value Kmax. This can be achieved, for instance, by 
regulating those parameters which the mobile stations utilize for discriminating 
35 speech and background noise, whereby the mobile stations interpret the voice 
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signals received via their microphones as background noise more easily than 
before. 

In block D it is checked whether the load in a mobile network (in the 
same part of the network in which the load in block B exceeded the reference 
5 value Kmax) drops below another reference value Kmin. If this is the case, it 
means that the load peak of the network is passed, which means a transfer to 
block E where a control signal making mobile stations regulate their parame- 
ters related to discontinuous transmission to their initial values, is transmitted 
to said mobile stations utilizing the part of the network in question. 

10 As distinct from the block diagram in Figure 2, the parameters re- 

lated to discontinuous transmission in mobile stations can also, of course, be 
steplessly regulated in such a manner that the regulation takes place step- 
lessly in response to the traffic load of a network. 

Figure 3 shows a block diagram of a first preferred embodiment of 

15 the mobile communication system of the invention. It can be assumed by way 
of example that the part of the mobile network shown in Figure 3 is a part of 
the CDMA mobile network. 

The mobile exchange MSG shown in Figure 3 communicates with 
base station controllers BSC1 and BSC2 via packet switched connections, and 

20 in the case of Figure 3, the base station controller BSC1 communicates with 
base stations BTS1 and BTS2 via packet switched connections L1 and L3. 

In Figure 3, the base station controller BSC1 is equipped with 
monitoring means 1 through which it monitors the load in the data transmis- 
sion connections LI, L2 and L3. Furthermore, the base station controller 

25 monitors the transmission powers of the mobile stations in the radio cells of 
the base stations BTS1 and BTS2 (in the CDMA system, the transmission 
powers of a mobile station depend on the load in the radio cell in question). 
The monitoring means 1 thus note if some part of the network becomes too 
heavily loaded. 

30 When the monitoring means 1 detect that the load of the data 

transmission connection L2, for example, is approaching its maximum allowed 
value, the monitoring means control the base stations BTS1 and BTS2 to 
transmit a predetermined control signal CNT to all mobile stations located in 
their radio coverage area. Said control signal is preferably transmitted as a cell 

35 broadcast in some broadcast control channel, in which also other data in- 
tended to all mobile stations, such as data on the calling channels of the radio 
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cell, is transmitted. The control signal can thus be transmitted to the largest 
possible number of mobile stations at the same time. Alternatively, the control 
- signal can be transmitted to each mobile station one by one by utilizing an ex- 
isting signaling channel. 
5 In Figure 3, mobile stations MS1 to MS5 utilize discontinuous 

transmission in a manner known per se. in addition to which they are. in ac- 
cordance with the invention, equipped with regulation means for regulating 
their parameters related to discontinuous transmission in response to the data 
contained in the control signal CNT. Subsequent to said regulation, the mobile 

10 stations MS1 to MS5 transmit speech blocks to the base stations BTS1 and 
BTS2 less often than before, whereby the base stations BTS1 and BTS2 cor- 
respondingly strain the packet switched connection L2 between the base sta- 
tion controller BSC1 and the mobile exchange MSG less than before. 

Figure 4 shows a block diagram of the first preferred embodiment of 

15 the mobile station of the invention. The mobile station in Figure 4 can be a 
GSM system mobile station, for instance. 

In Figure 4, the parts related to discontinuous transmission are 
shown in block TXDTX (Transmit DTX). From block TXDTX, speech frames, 
comprising a flag SP (Speech) in the control bits which indicates whether said 

20 frame comprises speech or whether a so called SID (Silence Descriptor) frame 
comprising data on background noise is in question, are continuously trans- 
mitted to the transmitting part. The SP flag is determined on the basis of a 
VAD flag provided from unit 2 indicating speech activity. When this flag has 
changed to zero, in other words when speech is no longer detected from the 

25 signal supplied from a user interface 3 (from a microphone), the SP flag is also 
changed to zero after the number of frames needed for computing background 
noise parameters, whereby a transmission unit TX still transmits the frame in- 
dicated by the zero flag and comprising the noise parameters to a base station 
via a radio path. Subsequently, the transmitter TX stops transmitting to the 

30 radio path, with the exception of the frame comprising noise data, transmitted 
at regular intervals. However, the TXTDTX block continues to transmit frames 
comprising noise data to the transmitter TX constantly. 

When the VAD function redetects speech in the voice signal sup- 
plied from the user interface 3. the SP flag changes its value to one. whereby 

35 the transmitter resumes continuous transmission. 



wo 98/47299 




PCT/FI98/00322 



9 

In accordance with the invention, a detector 4 is arranged in the 
mobile station in Figure 4 for detecting the control signal received by a re- 
ceiver RX and a regulation unit 5 which in response to the control signal de- 
tected by the detector 4 regulates the parameters used in the VAD function in 
5 response to the data in the control signal. The parameters related to discon- 
tinuous transmission of the mobile station in Figure 4 can thus be regulated in 
such a manner that in conjunction with discontinuous transmission, the mobile 
station is made to interpret the voice signals received from its user interface as 
background noise more easily than before. 

10 Figure 5 illustrates the VAD (Voice Activity Detection) function of the 

mobile station in Figure 4. The VAD function is mainly based on the detection 
of the energy of a signal received through a microphone. In order to eliminate 
background noise, however, the signal is filtered first, whereupon the energy 
of the filtered signal is compared with a threshold value, and if the threshold 

15 value is exceeded it is noted that the voice signal received through the micro- 
phone comprises speech. 

The VAD function thus provides a plurality of alternatives for the in- 
vention to be applied in such a manner that a mobile station can be made to 
identify a received signal as background voice (and not as speech) more eas- 

20 ily than before. The method of the invention can thus be applied by regulating 
the threshold value, for instance, or alternatively by changing the parameters 
of the filter, for instance. 

The VAD function shown in Figure 5 is described in detail in the 
GSM Specification 06.32, which is incorporated herein by reference. The 

25 speech encoder of a mobile station computes the autocorrelation coefficients 
ACF required by the GSM Specifications 6.10, said coefficients being supplied 
to the VAD function by the speech encoder. Similarly, to the VAD function is 
supplied a long term predictor lag value N obtained from the speech encoder 
of the GSM specifications 6.10. A VAD flag, which affects the value of the SP 

30 flag described in conjunction with Figure 4, is obtained from the VAD function 
for initial data. 

It will be understood that the above description and the accompa- 
nying figures are only intended to illustrate the present invention. It will be ap- 
parent to those skilled in the art that the invention can be modified and varied 
35 in many ways without departing from the scope and spirit of the invention dis- 
closed in the attached claims. 
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CLAIMS 

1. A method of controlling the load in a mobile communication sys- 
tem in a system in which the mobile stations comprise means for utilizing dis- 
continuous transmission, characterized in that 

5 at least one mobile station is equipped with regulation means for 

regulating its parameters related to discontinuous transmission, and 

a control signal is transmitted via a radio path to said at least one 
mobile station for regulating its parameters related to discontinuous transmis- 
sion in such a manner that the mobile station transmits telecommunication 
10 signals to the other parts of the system more seldom or more often than be- 
fore. 

2. A method as claimed in claim 1, characterized in that the 
control signal is selected in such a manner that said control means regulate at 
least those parameters related to discontinuous transmission on the basis of 

1 5 which the mobile station can discriminate between speech conveyed to a mi- 
crophone and background noise in such a manner that the mobile station in- 
terprets the noise arriving at the microphone as background noise more easily 
than before. 

3. A method as claimed in claims 1 or 2, characterized in 
20 that the traffic load in different parts of the mobile communication system is 

monitored, and said control signal is transmitted to certain mobile stations or 
mobile stations in a certain area, when the traffic load in some part of the sys- 
tem exceeds a predetermined limit, whereby said mobile stations that have 
received the control signal regulate their parameters related to discontinues 
25 transmission in such a manner that they transmit telecommunication signals to 
the other parts of the system more seldom than before. 

4. A mobile communication system comprising 
a mobile exchange (MSG), 

base stations (BTS1. BTS2) in data transmission connection to the 
30 mobile exchange, and 

mobile stations (MSI to MS5) in a radio connection to the base sta- 
tions and comprising means for utilizing discontinuous transmission, char- 
acterized in that the system comprises 

monitoring means (1) for monitoring the load in different parts of the 

35 system, 

control means (BTSI, BTS2) responsive to the monitoring means 
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for transmitting, via a radio path, a control signal (CNT) to certain nnobiie sta- 
tions (MS1 to MS5) or mobile stations in a certain area, when the monitoring 
means (1 ) indicate that the traffic load in some part (L2) of the system exceeds 
a predetermined limit, and 
5 mobile stations (MS1 to MS5) comprising regulation means (5) for 

regulating their parameters related to discontinuous transmission in response 
to receiving the control signal in such a manner that said mobile stations 
transmit telecommunication signals to the other parts of the system more sel- 
dom or more often. 

10 5. A mobile communication system as claimed in claim 4, char- 

acterized in that the monitoring means (1 ) are arranged to monitor the 
amount of the free traffic capacity of the data transmission connection (L1 , L2) 
between at least one base station (BTS1) and mobile exchange (MSG) be- 
longing to the system, whereby the control means (BTS1) are arranged to 

15 transmit said control signal (CNT) to all those mobile stations (MSI to MS3) 
from which a traffic connection is in progress via said base station, when the 
control means indicate that the free traffic capacity is below the predetermined 
limit value. 

6. A mobile communication system as claimed in claim 5. c h a r - 
20 acterized in that said data transmission connection (L1 , L2) between the 

base station (BTS1) and the mobile exchange (MSG) is a packet switched 
data transmission connection. 

7. A mobile communication system as claimed in claim 4, char- 
acterized in that the monitoring means (1) are arranged to monitor the 

25 amount of the free traffic capacity of a certain base station (BTS1), whereby 
the control means (BTS1) are arranged to transmit said control signal (GNT) to 
all those mobile stations (BTS1 to BTS3) from which a traffic connection is in 
progress via said base station (BTS1), when the free traffic capacity is below 
the predetermined limit value. 

30 8. A mobile communication system as claimed in claim 4, char- 

acterized in that the monitoring means (1 ) are arranged to monitor the . 
quality of the traffic channels of a certain base station, whereby the control 
means are arranged to transmit said control signal (CNT) to all those mobile 
stations (MSI to MS3) from which a traffic connection is in progress via said 

35 base station, when the quality of the traffic channels is below a predetermined 
limit. 
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9. A mobile station comprising 

transmission means (TX) and reception means (RX) for receiving 
- and transmitting telecommunication signals via a radio path, 
a user interface (3) for receiving voice signals, and 
5 control means (TXDTX) for utilizing discontinuous transmission, 

whereby the control means comprise signal processing means (2) for proc- 
essing the voice signals received through the user interface by utilizing pa- 
rameters stored in the mobile station in order to detect speech from the voice 
signals received through the interface (3), characterized in that the 
10 mobile station comprises: 

detection means (4) for detecting a predetermined control signal 
(CNT) received by the reception means via the radio path, and 

regulation means (5), responsive to the detection means (4), for 
changing said parameters utilized in speech detection in such a manner that 
15 the signal processing means interpret the voice signals received through the 
user interface (3) as background noise more seldom or more often than be- 
fore. 
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for the purposes of: 



State (i.e. country) of residence: 
FI 



j j all designated 



States 



Vy] all designated States except 
the United States of America 



□ the United States I I 
of America only ' ' 



the States indicated in 
the Supplemental Box 
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must include postal code and name of country. The country of the addre.\s indicated in this Box is the applicant 's 
State (i.e.. country) of residence if no State of residence is indicated below.) 



TIKKA Mauri 
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This person is: 

j I applicant only 

applicant and inventor 



□ inventor only (If this check-box is 
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State (i.e. country) of nationality: 
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of the applicant(s) before the competent International Authorities as: 
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common representative 
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(Family name followed by given name; for a legal entity, full official de.\igtiation. 
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before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time 
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Country 
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Filing Date 
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Application No. 



Office of filing 
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item (2) 
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Box No. VII INTERNATIONAL SEARCHING AUTHORITY 

Choice of International Searching Authority (ISA) (If two or more International Searching Authorities are 

competent to carry out the international search, indicate the Authority chosen; the two-letter code may be used): ISA /SE 

Earlier search Fill in where a search (international, international-type or other) by the International Searching Authority has already been carried 
out or requested and the Authority is now requested to base the international search to the extent possible, on the results of that earlier search. Identify 
such search or request either by reference to the relevant application (or the translation thereof) or by reference to the search request 

Country (or regional Office): Date (day/month/year): Number: 
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3. claims 

4. abstract 

5. drawings 
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1 0 sheets 

3 sheets 

1 sheets 

5 sheets 



22 sheets 



This inte national application is accompanied by the item(s) m arked below 
j j separate signed power of attorney 

copy of general power of attorney 
statement explaining lack of signature 
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I — I priority document(s) 
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5. fee calculation sheet 

6. 



I I separate indications concerning 
— deposited microorganisms 



□ nucleotide and/or amino acid sequence listing 
diskette) 

^ other (specify): official action 



Figure No. 



of the drawings (if any) should accompany the abstract when it is published. 
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6. Transmittal of search copy delayed 
I—" until search fee is paid 
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by the International Bureau: 



For International Bureau use only 
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Menetelma matkaviestinjarjestelman kuormituksen hallitsemiseksi 

Taman keksinnon kohteena on menetelma matkaviestinjarjestelman 
kuomnituksen hallitsemiseksi jarjestelmassa,, jossa matkaviestimet kasittavat 
5 valineita epajatkuvan lahetyksen hyodyntamiseksi. Keksinnon kohteena on li- 
saksi matkaviestinjarjestelma, johon kuuluu matkapuhelinkeskus, matkapuhelin- 
keskukseen tiedonsiirtoyhteydessa olevia tukiasemia, ja tukiasemiin radioyhtey- 
dessa olevia matkaviestimia, jotka kasittavat valineita epajatkuvan lahetyksen 
hyodyntamiseksi. Keksinnon kohteena on viela edelleen matkaviestin, joka ka- 

10 sittaa lahetinvalineita ja vastaanotinvalineita tietoliikennesignaalien vastaanotta- 
miseksi ja lahettamiseksi radioteitse, kayttoliittyman aanisignaalien vastaanot- 
tamiseksi, ja ohjausvalineita epajatkuvan lahetyksen hyodyntamiseksi. jolloin 
ohjausvalineisiin kuuluu signaalinkasittelyvalineita kayttoliittyman valityksella 
yastaanotettujen aanisignaalien kasittelemiseksi matkaviestimeen tallennettuja 

15 parametreja hyodyntamalla puheen tunnistamiseksi kayttoliittyman valityksella 
vastaanotetuista aanisignaaleista. 

Tama keksinto liittyy sellaisen matkaviestinjarjestelman kuormituksen 
hallitsemiseen, jossa jarjestelmassa matkaviestimet kykenevat hyodyntamaan 
epajatkuvaa lahetysta DTX (Discontinuous Transmission). GSM-jarjestelma 

20 (Global System for Mobile Communications) on eras esimerkki tallaisesta jarjes- 
telmasta. 

Epajatkuvalla lahetyksella pyritaan pienentamaan matkaviestimen 
akun kulutusta vahentamalla sita aikaa jonka radiolahetin on kaytossa. Lisaksi 
epajatkuvalla lahetyksella vahennetaSn radiotiella esiintyvaa hairitsevaa inter- 

25 ferenssia vahentamalla radioliikennetta. Naiden paamaarien saavuttamiseksi 
epajatkuvassa lahetyksessa matkaviestin lahettaS radiosignaaleja ainoastaan 
silloin kun kayttaja puhuu siihen. Eli lahetys radiotielle katkaistaan puheessa ole- 
vien katkojen ajan. Vastaanottopuolelia generoidaan puheessa olevien katkojen 
ajan keinotekoista kohinaa, eli mukavuuskohinaa silloin, kun radiotielta ei vas- 

30 taanoteta puhekehyksia. Taustakohinaa kuvaavat parametrit lasketaan lahe- 
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tyspuolella ja lahetetaan vastaanottopuolelle viimeisessa kehyksessa juuri en- 
nen lahetyksen katkaisemista. Taman lisaksi niita lahetetaan saannollisin va- 
liajoin signalointikanavassa. 

GSM-jarjestelmassa matkaviestin koodaa puheen 20 ms pituisina 
5 jaksoina siten, etta jokaisesta 20 ms pituisesta aaninaytteesta muodostetaan 
koodekilla parametrijoukko. Taman parametrijoukon koko ja rakenne riippuu 
kaytettavasta koodekista, joita on olemassa useita. Puheen siirto GSM- 
jarjestelmassa on nain ollen koodattujen lohkojen siirtamista. 

Epajatkuvan lahetyksen hyodyntamiseksi tarvitaan matkaviestimessa 

10 puheaktiviteetin ilmaisu ell VAD (Voice Activity Detection), jonka avulla tutkitaan 
sisaltaako tarkasteltava aanisignaali* puhetta vai onko kyseessa pelkastSan 
taustaaania. Epajatkuvaa lahetysta hyodyntava GSM-matkaviestin koodaa pu- 
hetta nopeudella 13 kbit/s kSyttajan puhuessa, ja muuiloin (eli kun kayttaja ei 
puhu) nopeudella joka on noin 500 bit/s. Kyseinen nopeus on riittava taustaaa- 

15 nien valittamiseksi puhelun toiselle osapuolelle, jotta tama havaitsisi etta puhelu 
ei ole katkennut. 

On olemassa useita eri algoritmeja joiden avulla voidaan matemaatti- 
sesti erottaa hiljaisuutta tai taustakohinaa sisaltava koodattu lohko sellaisesta 
lohkosta joka sisaltaa puhetta. YIeensa kaytettava algoritmi on riippuvainen 

20 kaytettavasta koodaustavasta. DTX-parametrit yritetaan valita siten, etta puhe ja 
taustakohina voitaisiin luotettavasti erottaa toisistaan. Naita parametreja saata- 
malia voidaan DTX saada toimimaan siten, etta hyvinkin hiljainen puhe kayn- 
nistaa lahetyksen tai painvastoin voidaan saada DTX-parametrointi, jolla lahetys 
ei kaynnisty kovin herkasti. 

25 Matkapuhelinverkon kapasiteetti mitoitetaan yieensa siten, etta verk- 

ko kykenee valittamaan nomnaalisti esiintyvat kuormitushuiput. Eli jokaiselle yk- 
sittaiselle jarjestelman piiriin kuuluvalle matkaviestimelle ei ole jatkuvasti varattu 
tiedonsiirtokapasiteettia, vaan verkon suunnittelun yhteydessa on pyritty arvioi- 
maan ajateltavissa oleva maksimikapasiteettitarve, jonka mukaan verkko on 

30 mitoitettu. Kaytannossa tama tarkoittaa, etta matkaviestimet kayttavat vuorotte- 
levasti olemassa olevaa tiedonsiirtokapasiteettia ja mikali yhta aikaa aktiivisten 
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(puhelu meneillaan) matkaviestimen maara ylittaa sen maaran jolle kapasiteetti 
on mitoitettu, ei matkaviestinjarjestelma kykene palvelemaan kaikkia matkavies- 
timia. Koska oikean liikennekapasiteettitarpeen arviointi etukateen kaytSnnossa 
on hyvin hankalaa. esiintyy kaytannossa tilantelta joissa matkaviestinverkon ka- 
5 pasiteetti loppuu kesken. 

Eras tapa sen varmistamiseksi, etta matkaviestinverkon kapasiteetti 
ei lopu kesken on luonnoilisesti verkon kapasiteetin kasvattaminen, eli verkon 
mitoittamista entista suuremmalle maksimikapasiteetilie. Tama merkitsee kui- 
tenkin kustannusten kasvua, koska kaytannossa se johtaisi eraanlaiseen yiimi- 
10 toittamiseen, jossa verkko joudutaan mitoittamaan niin isolle liikennekuormalle. 
jota siina ei kaytannossa koskaan esiinny. 

Taman keksinnQn tarkoitus on tarjota kayttoon ratkaisu matkaviestin- 
verkon kuomiituksen hallitsemiseen siten, etta olemassa oleva liikenneka- 
pasiteetti voidaan entista tehokkaammin hyodyntaa, jotta entista suurempaa 

15 maaraa matkaviestimia voitaisiin paivelia iiman, etta tama vaatii verkon ka- 
pasiteetin lisaamista siihen liittyvine laitekustannuksineen. Tama paamaara saa- 
vutetaan keksinnon mukaisella menetelmaila, jolle on tunnusomaista, etta varus- 
tetaan ainakin yksi matkaviestin saatdvaiineilia sen epajatkuvaan lahetykseen 
liittyvien parametrien saatamiseksi, ja lahetetaan radioteitse mainitulle ainakin 

20 yhdelle matkaviestimelle ohjaussignaali sen epajatkuvaan lahetykseen liittyvien 
parametrien saatamiseksi siten, etta matkaviestin lahettaa entista harvemmin tai 
entista useammin tietoliikennesignaaleja jarjestelman muille osille. 

Keksinte perustuu siihen ajatukseen. etta kun jarjestelman piiriin 
kuuiuville matkaviestimille voidaan matkaviestinverkosta kasin lahettaa radioteit- 

25 se ohjaussignaali, joka saa matkaviestimet saatamaan niiden epajatkuvaan la- 
hetykseen liittyvia parametreja siten, etta matkaviestimet entista harvemmin la- 
hettavat radiosignaaleja jarjestelman muille osille, voidaan veri<ossa vapauttaa 
kapasiteettia siten, etta niiden matkaviestimien maara joita verkko vol samanai- 
kaisesti palvella kasvaa. Eli kun havaitaan, etta matkaviestinverkon kuomiitus 

30 lahenee veri<on maksimikapasiteettia, voidaan kaytossa olevaa kapasiteettia 
vapauttaa komentamalla matkaviestimet lahettamaan entista harvemmin, jolloin 
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maaratyn kokoisella kapasiteetilla voidaan samanaikaisesti palvella entista suu- 
rempaa maaraa matkaviestimia. Keksinnon mukaisesti voidaan vastaavasti jois- 
sakin tilanteissa ohjata matkaviestimet saatamaan niiden epajatkuvaan lahetyk- 
seen liittyvia parametreja siten. etta matkaviestimet entista useammin lahettavat 
5 radiosignaaleja jarjestelman muille osille. 

Keksinnon mukaisen menetelman merkittavimmat edut ovat. etta se 
mahdoilistaa matkaviestinverkon olemassa olevan kapasiteetin entista tehok- 
kaamman hyodyntamisen, etta olemassa olevalla kapasiteetilla voidaan palvella 
entista suurempaa maaraa matkaviestimia jolloin valtytaan kapasiteetin kasvat- 
10 tamiseen lilttyvista laitteistokuluista. ja etta keksinnon mukaista menetelmaa voi- 
daan soveltaa jo olemassa oievissa matkaviestinverkoissa hyvin pienin muutok- 
sin. jotka muutokset paaasiassa voidaan toteuttaa tietokoneohjelmistojen muu- 
toksiila. 

Keksinnon kohteena on lisaksi matkaviestinjarjestelma, jossa keksin- 
15 non mukaista menetelmaa voidaan soveltaa. Keksinnon mukaiselle jarjestel- 
malle on tunnusomaista. etta jarjestelmaan kuuluu valvontavalineita jarjestelman 
eri osien liikennekuormituksen valvomiseksi, valvontavaiineille vasteelliset oh- 
jausvalineet ennalta maaratyn ohjaussignaalin lahettamiseksi radioteitse maara- 
tyille matkaviestimille tai maarStylla alueella sijaitseville matkaviestimille valvon- 
20 tavalineiden osoittaessa, etta liikennekuormitus jossakin jarjestelman osassa 
ylittaa ennalta maaratyn rajan. ja matkaviestimia, jotka kasittavat saatovalineita 
niiden epajatkuvaan lahetykseen liittyvien parametrien saatamiseksi vasteena 
ohjaussignaalin vastaanottamiselle siten, etta mainitut matkaviestimet entista 
harvemmin tai entista useammin laliettavat tietoliikenneslgnaaleja jarjestelman 
25 muille osille. 

Erityisesti sellaisessa matkaviestinjarjestelmassa, jossa tukiaseman 
ja matkapuhelinkeskuksdn valinen tiedonsiirtoyhteys on pakettivalitteista saa- 
vutetaan merkittava etu kun valvontavalineet on sovitettu valvorinaan ainakin tu- 
kiaseman ja matkapuhelinkeskuksen valisen tietoliikenneyhteyden vapaana ole- 
30 van liikennekapasiteetin maaraa seka lahettamaan ohjaussignaalin tukiasemaan 
yhteydessa oleville matkaviestimille vapaana olevan kapasiteetin laskiessa raja- 



# 
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arvon alle. TailQin matkaviestimien radioteitse lahettamien puhekehysten luku- 
m^aran vaheneminen vahentaa suoraan tiedonsiirtoyhteydella valitettavien pa- 
kettien lukumSaraa, eli vapaana oleva kapasiteetti kasvaa. 

Ohjausvaiineiden valvoessa maaratyn tukiaseman radiokanavien va- 
5 paana olevaa liikennekapasiteettia tai vaihtoehtolsesti yhden tai useamman 
maaratyn tukiaseman kautta vaiitettavan puhelun laatua havaitsevat ohjausvaii- 
neet milloin kyseisen tukiaseman kuomnitus on kasvamassa liian suureksi. Esi- 
merkiksi CDMA-jarjestelmassa (Code Divison IVlultipie Access) tama nakyy la- 
hetystehojen kasvuna yli tietyn rajan. TailQin kyseisen CDMA-jarjesteiman tu- 

10 kiaseman aiueella voidaan yrittaa vapauttaa liikennekapasiteettia komentamaila 
matkaviestimet lahettamaan entista harvemmin puhekehyksia. 

CDMA-jarjestelman kaltaisessa matkaviestinjarjestelmassa radiora- 
japinta ei rajoita yhden tukiaseman aiueella tapahtuvien puheluiden maaraa tar- 
kastl, vaan puheluilla on kaytannollinen raja, jonka ylittyminen johtaa puheluiden 

15 aanenlaadun hairiintymiseen. Tailaisessa "soft capacity" janestelmassa kapasi- 
teettia voidaan yrittaa lisata (hairidita pienentamalia) keksinnon mukaisella rat- 
kaisulla, joka alentaa tukiasemaymparistSssa esiintyvaa interferenssia. 

Keksinnen kohteena on vieia edelleen matkaviestin, jota voidaan 
hyodyntaa keksinnon mukaisessa jarjestelmassa. Keksinnon mukaiselle matka- 

20 viestimelle on tunnusomaista, etta matkaviestin kasittaa detektointivaiineita vas- 
taanotinvaiineiden radioteitse vastaanottaman ennalta maaratyn ohjaussignaalin 
tunnistamiseksi, ja detektointivallneille vasteelliset saatovalineet signaalinka- 
sittelyvaiineiden mainittujen puheen tunnistamiseen hySdyntamien parametrien 
muuttamiseksi siten, etta signaalinkasittelyvaiineet entista han/emmin tai entista 

25 useammin tulkitsevat kayttoliittyman vaiityksella vastaanotetut aanisignaalit taus- 
taaaniksi. 

KeksinnQn mukaisen menetelman ja matkaviestinjarjestelman edulli- 
set suoritusmuodot ilmenevat oheisista epaitsenaisista patenttivaatimuksista 2 - 
3ja5-9. 

30 Keksintoa selostetaan seuraavassa lahemmin esimerkinomaisesti 

viitaten oheisiin kuvioihin, joista 
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kuviot 1A ja 1B havainnollistavat matkaviestinverkon kuormitusta, 

kuvio 2 esittaa vuokaaviota keksinnon mukaisen menetelman en- 
simmaisesta edullisesta suoritusmuodosta, 

kuvio 3 esittaa lohkokaaviota keksinnon mukaisen matkaviestinjar- 
5 jestelnnan ensimmaisesta edullisesta suoritusmuodosta. 

kuvio 4 esittaa lohkokaaviota keksinnon nnukaisen matkaviestimen 
edullisesta suoritusmuodosta, ja 

kuvio 5 havainnollistaa kuvion 4 matkaviestimen VAD-funktiota. 

Kuviot 1A ja 1B havainnollistavat matkaviestinverkon kuomiitusta. 
10 Kuvioiden 1A ja 1B voidaan olettaa kuvaavan esimerkiksi yksittaisen tukiase- 
man ja matkapuhelinkeskuksen valisen tiedonsiirtoyhteyden kuomiitusta, jolloin 
pystyakselit kuvaavat kuomnitusta ja vaaka-akselit aikaa t, Kuvioihin 1A ja 18 on 
merkitty vaakasuoralla viivalla suurinta sallittua kuomnitusta MAX, jolloin koko 
kaytettavissa oieva tiedonsiirtokapasiteetti on kaytossa. 
15 Kuviossa 1A on havainnollistettu matkaviestinverkon kuormitusta kun 

verkkoa kayttaa neija matkaviestinta a - d. Matkaviestimien osalta on merkitty 
vaakasuora viiva silloin, kun matkaviestin lahettaa puhelohkoja. Kuviosta havai- 
taan ettd ajankohtana tO kaikki neIja matkaviestinta lahettavat yhta aikaa puhe- 
lohkoja, jolloin verkon kuormitus ylittaa sen maksimirajan, eli verkko ei kykene 
20 palvelemaan kaikkia matkaviestimia hairioitta. 

Kuviossa IB on vastaavasti havainnollistettu saman matkaviestinver- 
kon kuormitusta kuin kuvion 1A tapauksessa, mutta sen yhteydessa on sovel- 
lettu keksinnon mukaista menetelmaa, eli kun verkon maksimikuormituksen raja 
MAX lahestyy, lahettaa verkko matkaviestimille ennalta maaratyn ohjaus- 
25 signaalin, joka saataS matkaviestimien epajatkuvaan lahetykseen liittyvia para- 
metreja siten, etta matkaviestimet lahettavat puhekehyksia entista harvemmin. 
Nain kuormitushuippu sa'adaan tasoittumaan, eika kuvion 1A kaltaista ylikuor- 
mitusta esiinny. Kunkin matkaviestimen osalta muutos lahetettavien puhelohko- 
jen maarassa voi olla hyvinkin pieni. mutta koko verkon (tai verkon osan) kan- 
30 nalta saadolla on hyvin suuri merkitys. 
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Kuvip 2 esittaa vuokaaviota keksinnon mukaisen menetelman en- 
simmaisesta edullisesta suoritusmuodosta. 

Kuvion 2 lohkossa A valvotaan verkon eri osien kuormitusta. Tu- 
kiaseman ja matkapuhelinkeskuksen valisessa pakettivalitteisessa siirtoverkos- 
5 sa voidaan valvoa esimerkiksi siirrettavien pakettien maaraa ja/tai kokoa. Matka- 
puhelinverkon radiorajapinnassa voidaan valvoa esimerkiksi meneillaan olevien 
yhteyksien laatua kuten bittivirhesuhdetta, signaali/kohinasuhdetta, tai lahetys- 
teiioja (erityisesti CDMA-jarjestelmissa) tai vastaavia parametreja, joiden avulla 
saadaan kuva tukiasemaympariston hairiotasosta. 

10 Lohkossa B tarkastetaan onko jonkin matkapuhelinverkon osan 

kuomnitus suurempi kuin sille maaritelty vertailuarvo Kmax. 

Lohkossa C lahetetaan niille matkaviestimille, jotka hyodyntavat sita 
verkon osaa jossa kuormitus ylittaS vertaiiuarvon Kmax, ohjaussignaali, joka saa 
kyseiset matkaviestimet saatamaan niiden epajatkuvaan lahetykseen liittyvia 

15 parametreja siten, etta matkaviestimet lahettavat puhekehyksia entista harvem- 
min. Tama voidaan saada aikaan esimerkiksi saatamalla niita parametreja, joita 
matkaviestimet hyodyntavat puheen ja taustaaanien erottamiseksi toisistaan, 
jolloin matkaviestimet entista herkemmin tulkitsevat niiden mikrofonien kautta 
vastaanottamat aanisignaallt taustaaaniksi. 

20 Lohkossa D tarkistetaan alittaako matkapuhelinverkon kuomnitus 

(samassa verkon osassa jossa se lohkossa B ylitti vertaiiuarvon Kmax) kuormi- 
tus toisen vertaiiuarvon Kmin. Jos nain on merkitsee tama, etta verkon kuomni- 
tushuippu on ohitettu, jolloin siirrytaan lohkoon E, jossa lahetetaan matkaviesti- 
mille jotka hyodyntavat kyseista verkon osaa ohjaussignaali joka saa kyseiset 

25 matkaviestimet saatamaan niiden epajatkuvaan lahetykseen llittyvat parametrit 
naiden alkuarvoihin. 

Kuvion 2 lohkdkaaviosta poiketen voidaan matkaviestimien epajatku- 
vaan lahetykseen liittyvat parametrit luonnollisesti saataa myos portaattomasti 
siten, etta saato tapahtuu portaattomasti vasteena verkon kuormitusasteelle. 

30 Kuvio 3 esittaa lohkokaaviota keksinnon mukaisen matkaviestinjarjes- 

telman ensimmaisesta edullisesta suoritusmuodosta. Esimerkinomaisesti voi- 
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daan olettaa, etta kuvioissa 3 esitetty matkaviestinverkon osa on osa CDMA- 
matkaviestinverkosta. 

Kuviossa 3 esitetty matkapuhelinkeskus MSG on pakettivalitteisten 
yhteyksien valityksella yhteydessa tukiasemaohjaimiin BSC1 ja BSC2, Ja kuvion 
5 3 tapauksessa tukiasemaohjain BSC1 on pakettivalitteisen yhteyksien L1 ja L3 
kautta yhteydessa tukiasemiin BTS1 ja BTS2. 

Kuvion 3 tapauksessa tukiasemaohjain BSC1 on varustettu valvonta- 
valineilla 1, joiden valityksella se valvoo tiedonsiirtoyhteyksien L1. L2 ja L3 
kuonnitusta. Lisaksi tukiasemaohjain valvoo tukiasemien BTS1 ja BTS2 ra- 

10 diosoluissa olevien matkaviestimien lahetystehoja (CDMA-jarjestelmassa matka- 
viestimen lahetystehot riippuvat kyseisen radiosolun kuonnituksesta). Main ollen 
valvontavalineet 1 havaitsevat mikali jokin verkon osa kuonnittuu liikaa. 

Valvontavalineiden 1 havaitessa, etta esimerkiksi tiedonsiirtoyhtey- 
den L2 kuomnitus lahenee sen suurinta sallittua arvoa ohjaa valvontavalineet 

15 tukiasemat BTS1 ja BTS2 lahettamaan ennalta maaratyn ohjaussignaalin CNT, 
kaikille niiden radiopeittoalueella sijaitseville matkaviestimille. Kyseinen ohjaus- 
signaali lahetetaan edullisesti jollakin yieislahetyskanavalla yieislahetyksena 
(Cell Broadcast), jolla lahetetaan myos muuta kaikille matkaviestimille suunnat- 
tua infonnaatiota, kuten esimerkiksi tietoja radiosolun kutsukanavista. Nain ollen 

20 ohjaussignaali saadaan lahetettya mahdollisimman suurelle osalle matkaviesti- 
mla kerralla. Vaihtoehtoisesti ohjaussignaali voidaan lahettaa yksitellen jokai- 
selle matkaviestimelle hyodyntamalla jotakin olemassa olevaa signalointikana- 
vaa. 

Matkaviestimet MSI - MS5 hyodyntavat kuvion 3 tapauksessa sinan- 
25 sa tunnetusti epajatkuvaa lahetysta. jonka lisaksi ne on keksinnSn mukaisesti 
varustettu saatovalineilla niiden epajatkuvaan lahetykseen liittyvien parametrien 
saatamiseksi vasteena ohjaussignaaliin CNT sisaltyvalle informaatiolle. Kysei- 
sen saadon jalkeen matkaviestimet MSI - MS5 lahettavat puhelohkoja entista 
harvemmin tukiasemille BTS1 ja BTS2, jolloin vastaavasti tukiasemat BTS1 ja 
30 BTS2 rasittavat entista vahemman tukiasemaohjaimen BSC1 ja matkapuhelin- 
keskuksen MSC valista pakettivalitteista yhteytta L2. 
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Kuvip 4 esittaa lohkokaaviota keksinnon mukaisen matkaviestimen 
ensimmaisesta edullisesta suoritusmuodosta. Kuvion 4 matkaviestin voi olla 
esimerkiksi GSM-jarjestelman matkaviestin. 

Epajatkuvaan lahetykseen iiittyvSt osat on kuviossa 4 esitetty lohkos- 
5 sa TXDTX (Transmit DTX). TXDTX-lohkosta valitetaan jatkuvasti lahetinosalle 
puhekehyksia, joihin merkita§n kontrollibiteissa sijaitsevaila lipulla SP (Speech) 
sisaitaakO kyseinen kehys puhetta vai onko kyseessa niin sanottu SID-kehys 
(Silence Descriptor), joka sisaitaa informaatiota taustamelusta vastaanottopaas- 
sa luotavaa mukavuuskohinaa varten. SP-lippu maaraytyy puheaktiviteetin il- 
10 maisevalta ykslkolta 2 saatavan VAD-lipun pemsteella. Kun tamS lippu muuttuu 
nollaksi. eli kayttSliittymSsta 3 (mikrofonista) vaiittyvasta signaalista el enaa tun- 
nisteta puhetta, niin taustakohinan parametrien laskentaan tarvlttavan kehys- 
maaran jalkeen SP-lippu muutetaan myos nollaksi, jolloin lahetinyksikko TX la- 
hettaa vieia nollalipulla merkityn kehyksen, joka sisaitaa kohinaparametrit, tu- 
15 kiasemalie radioteitse. Taman Jalkeen lahetin TX lopettaa lahettSmisen radio- 
tielle. lukuun ottamatta saannQllisin valiajoin lahetettavaa kohinainfonnaatiota 
sisaltavaa kehysta. TXTDTX lohko kuitenkin jatkaa koko ajan kohinainfomiaa- 
tiota sisaltavien kehysten lahettamista lahettimelie TX. 

Kun VAD-funktio uudelleen tunnistaa puhetta kaytteiiittym§sta 3 vS- 
20 littyvassa aanisignaalissa muuttaa SP-lippu arvoaan ykkQseksi jolloin lahetin 
jalleen aloittaa jatkuvan lahettamisen. 

Keksinnon mukaisesti on kuvion 4 matkaviestimeen jarjestetty de- 
tektori 4 vastaanottimen RX vastaanottaman ohjaussignaalin detektoimiseksi 
seka s§at6yksikk6 5, joka vasteena detektorin 4 detektoimalle ohjaussignaalille 
25 saataa VAD-funktiossa kaytettavia parametreja vasteena ohjaussignaaliin sisal- 
tyville tiedoille. NSin ollen kuvion 4 matkaviestimen epajatkuvaan lahetykseen 
liittyvia parametreja voidaan saataa siten, etta matkaviestin saadaan epa- 
jatkuvan lahetyksen yhteydessa tulkitsemaan entista herkemmin sen kayttoliitty- 
masta vastaanotettuja aanisignaaleja taustakohinaksi. 
30 Kuvio 5 havainnollistaa kuvion 4 matkaviestimen VAD-funktiota 

(Voice Activity Detection). VAD-funktio perustuu paaasiassa mikrofonin kautta 
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vastaanotetun signaalin energian detektointiin. Taustaaanien poistamiseksi sig- 
naali kuitenkin aluksi suodatetaan, jonka jalkeen suodatetun signaalin energiaa 
verrataan kynnysarvoon, ja jos kynnysarvo ylittyy todetaan etta mikrofonin 
kautta vastaanotettu aanisignaali sisaltaa puhetta. 
5 VAD-funktio tanoaa nain ollen useita vaihtoehtoja keksinnon sovel- 

tamiseksi siten, etta matkaviestin saadaan entista herkemmin tunnistamaan 
vastaanotetun signaalin taustasignaaliksi (eika puheeksi). Keksinnon mukaista 
menetelmaa voidaan nain ollen soveltaa esimerkiksi kynnysarvoa saat§malla, 
tai vaihtoehtoisesti esimerkiksi suodattimen parametreja muuttamalla. 

10 Kuviossa 5 esitettya VAD-funktiota on selostettu yksityiskohtaisesti 

GSM-spesifikaatioiden osassa 06.32; joka sisallytetaan tahan viitteena. Matka- 
viestimen puhe-enkooderi laskee GSM-spesifikaatioiden 6.10 edellyttamia auto- 
korrelaatiomuuttujia ACF (autocon^elation coefficients) jotka se syottaa VAD- 
funktiolle. Vastaavasti VAD-funktiolle syotetaan ennustearvoa N (long terni pre- 

15 dictor lag value) joka saadaan GSM-spesifikaatioiden 6.10 puhekooderilta. 
Lahtotiedoksi VAD-funktiolta saadaan VAD-lippu joka vaikuttaa kuvion 4 yhtey- 
dessa selostetun SP-lipun arvoon. 

On ymman-ettava, etta edellS oleva selitys ja siihen liittyvat kuviot on 
ainoastaan tarkoitettu havainnollistamaan esilla olevaa keksintoa. Alan ammatti- 

20 miehille tulevat olemaan ilnmeisia erilaiset keksinnon variaatiot ja muunnelmat 
ilman etta poiketaan oheisissa patenttivaatimuksissa esitetyn keksinnon suoja- 
piirista ja hengesta. 
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Patenttivaatimukset 

1. Menetelma matkaviestinjarjestelman kuomnituksen hallitsemiseksi 
jan'estelmassa, jossa matkaviestimet kasittavat valineita epajatkuvan lahetyksen 

5 hyodyntamiseksi, tunnettu siita, etta 

varustetaan ainakin yksi matkaviestin saatSvalineilla sen epajatku- 
vaan lahetykseen liittyvien parametrien saatamiseksi, ja 

lahetetaan radioteitse mainitulle ainakin yhdelle matkavlestinnelle oh- 
jaussignaali sen epajatkuvaan lahetykseen liittyvien parametrien saatamiseksi 
10 siten, etta matkaviestin IShettaa entista harvemmin tai entista useammin tietolii- 
kennesignaaleja jarjestelman muilie osiile. 

2. Patenttivaatimuksen 1 mukainen menetelma. tunnettu siita, 
etta valitaan ohjaussignaali siten, etta mainitut ohjausvalineet saatavat ainakin 
niita epajatkuvaan lahetykseen liittyvia parametreja joiden pemsteella matka- 

15 viestin erottaa mikrofoniin valittyvan puheen taustaaanista siten, etta matka- 
viestin entista herkemmin tulkitsee mikrofoniin saapuvat aanet taustaaaniksi. 

3. Patenttivaatimuksen 1 tai 2 mukainen menetelma, tunnettu 
siita, etta valvotaan matkaviestinjarjestelman eri osien liikennekuormitusta, ja 
lahetetaan maaratyille matkaviestimille tai maaratylia alueella sijaitseville matka- 

20 viestimille mainittu ohjaussignaali, kun liikennekuormitus jossakin jan'estelman 
osassa ylittaa ennalta maaratyn rajan, jolloin mainitut ohjaussignaalin vastaan- 
ottaneet matkaviestimet saatavat epajatkuvaan lahetykseen liittyvia parametre- 
jaan siten, etta ne lahettavat entista harvemmin tietoliikennesignaaleja jarjestel- 
man muille osille. 

25 4. Matkaviestinjarjestelma, johon kuuluu 

matkapuhelinkeskus (MSG), 

matkapuhelinkeskukseen tiedonsiirtoyhteydessa olevia tukiasemia 
(BTS1, BTS2),ja 
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tukiasemiin radioyhteydessa olevia matkaviestimia (MS1 - MS5), jot- 
ka kasittavat valineita epajatkuvan lahetyksen hyodyntamiseksi, tunnettu 
siita, etta jarjestelmaan kuuluu 

valvontavalineita (1) jarjestelman eri osien liikennekuomnituksen val- 

5 vomiseksi, 

valvontavalineille vasteelliset ohjausvalineet (BTS1. BTS2) ennalta 
maaratyn ohjaussignaalin (CNT) lahettamiseksi radioteitse maaratyille matka- 
viestimille (MS1 -MS5) tai maaratylla alueella sijaitseville matkaviestimille val- 
vontavalineiden (1) osoittaessa, etta liikennekuomnitus jossakin jarjestelman 

10 osassa (L2) ylittSa ennalta maaratyn rajan, Ja 

matkaviestimia (MS1 - MS5). jotka kasittavat saatovalineita (5) niiden 
epajatkuvaan lahetykseen liittyvien parametrien saatamiseksi vasteena ohjaus- 
signaalin vastaanottamiseile siten, etta mainitut matkavlestimet entista harvem- 
min tai entista useammin lahettavat tietoliikennesignaaleja jarjestelman muille 

15 osille. 

5. Patenttivaatimuksen 4 mukainen matkaviestinjarjestelma, tun- 
nettu siita, etta vaivontavaiineet (1) on sovitettu valvomaan ainakin yliden 
jarjestelmaan kuuluvan tukiaseman (BTSI) ja matkapuhelinkeskuksen (MSG) 
valisen tietoliikenneyhteyden (LI , L2) vapaana olevan liikennekapasiteetin maa- 

20 raa. jolloin ohjausvalineet (BTSI) on sovitettu lahettamaan mainitun ohjaus- 
signaalin (CNT) kaikille niille matkaviestimille (MS1 - MS3), joiita on meneillaan 
liikenneyhteys mainitun tukiaseman kautta, valvontavalineiden osoittaessa. etta 
vapaana oleva liikennekapasiteetti alittaa ennalta maaratyn raja-arvon. 

6. Patenttivaatimuksen 5 mukainen matkaviestinjarjestelma. t u n - 
25 nettu siita, etta mainittu tukiaseman (BTS1) ja matkapuhelinkeskuksen 

(MSG) valinen tiedonsiirtoyhteys (LI , L2) on pakettivalitteinen tiedonsiirtoyhteys. 

7. Patenttivaatimuksen 4 mukainen matkaviestinjarjestelma, tun- 
nettu siita, etta valvontavalineet (1) on sovitettu valvomaan maaratyn tuki- 
aseman (BTSI) vapaana olevan liikennekapasiteetin maaraa, jolloin ohjausva- 

30 lineet (BTS1) on sovitettu lahettamaan mainitun ohjaussignaalin (GNT) kaikille 
niille matkaviestimille (BTSI -BTS3), joiita on meneillaan liikenneyhteys mainitun 
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tukiaseman (BTS1) kautta, vapaana olevan liikennekapasiteetin alittaessa en- 
nalta msaratyn raja-arvon. 

8. Patenttivaatimuksen 4 mukainen matkaviestinjarjestelma. t u n - 
nettu siita, etta valvontavaiineet (1) on sovitettu valvomaan mSaratyn tuki- 

5 aseman liikennekanavien iaatua, jolloin ohjausvalineet on sovitettu lahettamaan 
mainitun ohjaussignaalin (CNT) kaikille niille matkaviestimille (MSI - MS3). joilta 
on meneiliaan liikenneyhteys mainitun tukiaseman kautta, liikennekanavien laa- 
dun alittaessa ennalta maSratyn rajan. 

9. Matkaviestin, joka kdsitt^d 

^0 lahetinvaiineita (TX) ja vastaanotinvalineita (RX) tietoliikennesig- 

naalien vastaanottamiseksi ja lahettamiseksi radioteitse, 

kayttoliittyman (3) aanislgnaalien vastaanottamiseksi, ja 
ohjausvaiineita (TXDTX) epajatkuvan lahetyksen hyodyntamiseksi, 
jolloin ohjausvaiineisiin kuuluu signaalinkasittelyvalineita (2) kSyttSliittyman vali- 
15 tyksella vastaanotettujen aanisignaalien kSsittelemiseksi matkaviestimeen tal- 
lennettuja parametreja hyodyntamaiia puheen tunnistamiseksi kayttoliittyman (3) 
vaiitykselia vastaanotetuista asnisignaaleista, tunnettu siita, etta matka- 
viestin kasittaa: 

detektointivaiineita (4) vastaanotinvaiineiden radioteitse vastaanotta- 
20 man ennalta maarStyn ohjaussignaalin (CNT) tunnistamiseksi, ja 

detektointivalineille (4) vasteelliset saatSvaiineet (5) signaalinkasitte- 
lyvalineiden (2) mainittujen puheen tunnistamiseen hySdyntamien parametrien 
muuttamiseksi siten, etta signaalinkasittelyvaiineet entista harvemmin tai entista 
useammin tulkitsevat kayttoliittyman (3) vaiitykselia vastaanotetut aanisignaalit 
25 taustaaaniksi. 
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(57) Tiivistelma 

Taman keksinnon kohteena on menetelma mat- 
kaviestinjarjestelman kuormituksen hallitsemiseksi jarjes- 
telmassa, jossa matkaviestimet kSsittavat vSlineita epajat- 
kuvan lahetyksen hyodyntSmiseksi. Janestelman liikenne- 
kapasiteetin hyodyntamiseksi entista tehokkaammin va- 
rustetaan ainakin yksi matkaviestin saatovalineilla sen epa- 
jatkuvaan lahetykseen liittyvien parametrien saatamiseksi, 
ja lahetetaan radioteitse mainitulle ainakin yhdelle matka- 
viestimelle ohjaussignaali sen epajatkuvaan lahetykseen 
liittyvien parametrien sSatamiseksi siten, etta matkaviestin 
lahettaa entista harvemmin tai entista useammin tietoliiken- 
nesignaaleja jarjestelman muille osille. 
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(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 
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L Basis of the report 



i . This report has been drawn on the basis of (Replacement sheets which have been Jumished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments.) : 



□ 



the international application as originally filed. 

the description, pages 

pages 



□ 



the claims. 



pages 
pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



□ 



the drawings. 



sheete/fig 
sheete/fig 

9heefts/fig 



, as originally filed, 
, filed with the demand 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 
j j the description, pages 

j j the claims. 



Nos. 



I j the drawings, sheeta^fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the supplemental Box (Rule 70.2(c)). 
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V. Resoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-9 



1-3 



1-9 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

The claimed invention relates to a method for controlling the load 
in a mobile communication in which the mobile stations are utilising 
discontinuous transmission. 

The controlling of the load is, according to the claimed invention,, 
achieved by way of providing at least one of the mobile stations 
with regulation means for regulating its parameters related to 
discontinuous transmission. The parameters are regulated by way of 
utilising a control signal. 

In the international search report the following documents were 
cited: 

Dl 2"^*^ International Conference on Universal Personal..., Vol . 2 
D2 EP 0 709 982 Al 

D3 IEEE Global Telecommunications Conference 

D4 WO 95 22857 A 
D5 US 5 459 814 A 
D6 EP 0 415 898 A 

In Dl the increase in capacity resulting from implementation of 
Discontinuous Transmission (DTX) in a cellular system is discussed. 
The document only discuss general DTX transmission. 

D2 teaches of a medium access control scheme for a wireless LAN 
which is operating in a packet switched mode. The purpose of the 
scheme is to coordinate the wireless channel bandwidth, which is 
shared between all remote stations of the system, and to achieva a 
high throughput. Considering the present traffic situation in the 
system, time frames, comprising a variable number of type A, B and C 
slots, are allocated to remote stations. From the base stations 
control indica p, which is an indication of the amount of 
successfull transmissions, is broadcasted to the remote stations. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V . . 

Thereby the number of transmission attempts from the various remote 
stations and, thus, the throughput in the system is controlled from 
the base stations. The document describes communication involving 
fixed remote units, rather than mobile units 

D3 relates to a methods for specifying and measuring the voice 
control performance in a digital mobile radio system utilising DTX. 

D4 relates to a method and apparatus for controlling the encoding 
rate in a code division multiple access (CDMA) system, and, thus, 
for reducing the interference of the system. By utilising link 
related characteristics, it is determined which mobiles that require 
an encoding rate reduction. Thereby, the self -interference is 
reduced and system capacity is enhanced. 

D5 teaches of a voice activity detector for speech signals in 
variable background noise. By deriving parameters measuring short 
term time domain characteristics of an input signal and by comparing 
the derived parameters with predetermined dynamic threshold values, 
it is determined whether an input signal contains speech. 

D6 relates to a method of adapting a mobile radio communication 
system to prevailing traffic and performance. By receiving codes 
inserted in messages, which are transmitted from a mobile station to 
a base station as a response to an invitation message, the base 
station may estimate the amount of empty, busy and correct time 
slots - 

None of the cited documents deal with the problem of controlling the 
load in a mobile communication system by adjusting parameters 
relating to discontinuous transmission. For this reason the 
invention as claimed in the independent claims 1, 4, and 9, and the 
dependent claims 2, 3 and 5-8 is novel, is considered to involve an 
inventive step and to have industrial applicability. 
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Citation of document with indication, where appropriate, of the relevant passages 
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abstract 



2nd International Conference on Universal Personal 

Volume 2, May 1994, David M Rodriguez Ph.D. 
et al, "OUTAGE PROBABILITY IN DISCONTINUOUS 
TRANSMISSION FOR CULLULAR SYSTEMS", page 574, left 
hand column, line 27-right hand column, line 33, 
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column, 1 ine 25 



Relevant to claim No. 



1-9 



1-9 



py Further documents are listed in the continuation of Box C. | xj patent family annex. 
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"A* document defining the general isiate of the art which \s not considered 

to be of particular relevance 
"n* crlicr document but published on or after the inlcmational filing date 
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cited to establish the publication date of another citation or other 
special reason (at specified) 

*0* document referring to an oral disclosure, use, exhibition or other 
means 

'P' document published prior to the intemationa] filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined ivith one or more other such documents, such combination 
being obvioiLs to a person skilled in the art 

document member of the same patent family 
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